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ABSTRACT 


The article highlights the literature data and the results of the experiment, conducted by the authors on the 
resistance of plant organs of fruit and subtropical crops to low temperatures. 
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1. INTRODUCTION 


Different organs of subtropical fruit crops are not equally adapted to relocating extreme 
temperatures. Thanks to transpiration, plants are better adapted to temporary overheating of air than to 
overheating of the soil, where the roots are powerless to cool. The most persistent are the bodies poor in 
water. (M. M. Krylov [3]; G. Ludegord [5]). The root freezing temperature of different fruit crops in winter 
varied between -5 and -18 °. (D. B. Carrick [14]) 


The results of the study. Some scientists, (I.I. Kuryndin [4]) also, we have established that, for half 
an hour, the vegetative parts of the fruit tree can withstand lower temperatures. tab. one. 
































Table 1. 
The degree of resistance of individual organ organs of fruit trees to low temperatures 
Critical temperature (0C) 
pian for opening fruit for For 
crops flowers young ovaries 
Seed crops 
Malus (Malus domestica Borkh.) 39 - 17 
. 2.2 ‘ 
Pear (Perus communis L.) 3.9 - Ad 
3 2.2 ‘ 
Quince (Cydonia ablonga Mill.) 37 - 1d 
. 2.3 , 
Stone fruit cultures 
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Cherries (Cerasus vulgaris Mill.) - 
42 =1,1 
2.2 
Sweet Cherry (Cerasus avium L.) - 
-2.2 04 -1.1 
Peach (Persica vulgaris Mill.) - 
-3.9 -1.1 
2.8 
Plum (Prunus domestica Mill.) : 
-3.9 -1.1 
2.2 
Apricot (Armeniaca vulgaris Lam.) 39 - 0.6 
2.2 
Almond (Amigdalus communis L.) - 
-3.3 -1.0 
2.8 
Subtropical cultures 
(Olea Europea L.) -3.3, -4.4 se) 
(Citrus sinensis L.) -9.0 33 ” -7.1 
(Citrus limon L.) -7.0 32 ” -5.1 
(Ficus L.) -1.5 
(Punica granatum L.) -1.5 
(Diospyros kaki L.) -1.5 




















From these data it is clear that the young ovary are the least stable organs against lowering the 
temperature. Flowers and more fruit buds are more resistant. Only cherry fruit buds are equally resistant to 
flowers. 

2. LITERATURE REVIEW 

I. X. Shmelev [13] found in 25 varieties of apple-two-year-olds the stem frost resistance is lower 
than the crowns; in the previous ratio of stability at the trunk and crown was the opposite. There are 
indications that poor hardening of the trunk was observed after heavy rains or irrigation at the end of 
summer and in autumn, after a short, cold and wet growing season, as well as during late tillage. The ratio 
of the frost resistance of different parts of the tree in different years, depending on meteorological 
conditions, can vary greatly. The main branches of the razviliny are especially easily damaged (A.O. 
Kizyurin [2]; U. H. Chandler [12]); apparently, these parts of the tree are hardened weaker than the others 
(I Tumanov [11]). The kidneys can freeze out in the winter in a resting state, as well as after they start off 
to grow. Leaf buds in trees are usually much more stable than fruit buds; they are approximately equal to 
cambium in resistance. There are, however, reverse cases where fruit buds turned out to be more leafy. 
Apparently, the leaf buds harden more slowly than fruit buds. Most often damaged core at the site of 
attachment of flower buds; with more severe damage, there is swelling of the wood. Especially often from 
spring frosts, fruit buds and flowers are dying in fruit trees. In the flower only the ovary can be killed; 
sometimes only individual flowers perish in the inflorescence. In young fruits, seeds freeze first; in such 
cases, the fruits usually fall off. Autumn frosts sometimes damage the ripe fruits of grapes and peaches, 
which are very unstable. 

In the snowless winters grapes easily freeze the roots. According to the experiments of A. G. 
Mishurenko [6], the roots of European varieties were frozen out at -5 n -6 ° C, and in American at -9 and - 
11 ° C, and in Central Asian varieties at -13-15 ° C 

As pointed out by W.H. Chandler [12] in Arizona, fruiting trees endure frosts down to -14.5 ° C, 
only the leaves and the youngest wood are damaged. In olives, the fruits were damaged at -3.3 ° C and -4.4 
° C, the buds froze out at -3 ° C. In citrus, the least winter-hardy, differences in the resistance of different 
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organs of the same plant are especially pronounced. The fruits are the least resistant, the leaves are 
somewhat more stable and the trunks even more. 

(H.L. Shirley [15]) determined the lethal temperatures for conifers and found that young trees, 
completely submerged in water, had fibrous roots that were killed earlier than other parts of plants. Under 
his experience, a 5-hour exposure to a temperature of 44.3 ° C killed the roots, but did not cause much 
damage to the aerial parts. Different types of conifers turned out to be similar in their ability to withstand 
high temperatures. The least resistant woody plants differ in their roots. If in winter the above-ground parts 
of the apple tree are often brought down to -40 ° C, then its roots die at -9 and-10° C. 

From these data it is clear that the young ovary are the least stable organs against lowering the 
temperature. Flowers and more fruit buds are more resistant. Only cherry fruit buds are equally resistant to 
flowers. 

I. X. Shmelev [13] found in 25 varieties of apple-two-year-olds the stem frost resistance is lower 
than the crowns; in the previous ratio of stability at the trunk and crown was the opposite. There are 
indications that poor hardening of the trunk was observed after heavy rains or irrigation at the end of 
summer and in autumn, after a short, cold and wet growing season, as well as during late tillage. The ratio 
of the frost resistance of different parts of the tree in different years, depending on meteorological 
conditions, can vary greatly. The main branches of the razviliny are especially easily damaged (A.O. 
Kizyurin [2]; U. H. Chandler [12]); apparently, these parts of the tree are hardened weaker than the others 
(I Tumanov [11]). The kidneys can freeze out in the winter in a resting state, as well as after they start off 
to grow. Leaf buds in trees are usually much more stable than fruit buds; they are approximately equal to 
cambium in resistance. There are, however, reverse cases where fruit buds turned out to be more leafy. 
Apparently, the leaf buds harden more slowly than fruit buds. Most often damaged core at the site of 
attachment of flower buds; with more severe damage, there is swelling of the wood. Especially often from 
spring frosts, fruit buds and flowers are dying in fruit trees. In the flower only the ovary can be killed; 
sometimes only individual flowers perish in the inflorescence. In young fruits, seeds freeze first; in such 
cases, the fruits usually fall off. Autumn frosts sometimes damage the ripe fruits of grapes and peaches, 
which are very unstable. 

In the snowless winters grapes easily freeze the roots. According to the experiments of A. G. 
Mishurenko [6], the roots of European varieties were frozen out at -5 n -6 ° C, and in American at -9 and - 
11 ° C, and in Central Asian varieties at -13-15 ° C 

As pointed out by W.H. Chandler [12] in Arizona, fruiting trees endure frosts down to -14.5 ° C, 
only the leaves and the youngest wood are damaged. In olives, the fruits were damaged at -3.3 ° C and -4.4 
° C, the buds froze out at -3 ° C. In citrus, the least winter-hardy, differences in the resistance of different 
organs of the same plant are especially pronounced. The fruits are the least resistant, the leaves are 
somewhat more stable and the trunks even more. 

3. MAIN PART 


(H.L. Shirley [15]) determined the lethal temperatures for conifers and found that young trees, 
completely submerged in water, had fibrous roots that were killed earlier than other parts of plants. Under 
his experience, a 5-hour exposure to a temperature of 44.3 ° C killed the roots, but did not cause much 
damage to the aerial parts. Different types of conifers turned out to be similar in their ability to withstand 
high temperatures. The least resistant woody plants differ in their roots. If in winter the above-ground parts 
of the apple tree are often brought down to -40 ° C, then its roots die at -9 and -10 °C 
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Picture 1. Frost resistance of organs and their parts of plants. Blackened parts of the plant died. 
(According to I. I. Tumanov and O. A. Krasavtsev) 

Anatomical analysis of the shoots of olives, conducted by JI. I. Sergeev and K. A. Sergeeva [9], 
after considerable frosts on the southern coast of the Crimea, as well as after freezing the branches of various 
varieties in the refrigerator, showed that different tissues of the stem have unequal endurance to low 
temperatures. The most sensitive were the living tissues of the inner part of the cortex, the cambium and 
the core. According to their data, in many fruit trees (peach, apricot, etc.), the most sensitive to low 
temperatures organs are fruit buds. 

Ji. I. Sergeev [9] spent the freezing of 11 different ornamental evergreen trees and shrubs. Ten 
branches of each breed were frozen on February 3, 1948 for 3 hours at a temperature of -14.5 ° C. After 15 
days, the extent of damage to various parts of the branches was determined, which showed that with a sharp 
decrease in temperature in evergreen subtropical plants damage occurs to the most vital parts, where even 
in winter time with warming, growth begins. These organs include the buds of subtropical plants, which 
are not covered by protective scales and do not need a long period of low temperatures. Of the leaves, the 
youngest, still growing, and the oldest, located in the basal parts of the stems, showed the greatest 
sensitivity. The most vulnerable parts of the stems were the growth cones, in which growth begins earlier 
and proceeds most rapidly. In the annual shoots, the cambium and living cells of the cortex are often 
damaged, that is, those tissues in which the metabolism proceeds most actively even in winter and where 
cell division often continues. 

With regard to the stability of the roots, their damage depends on the depth of soil freezing, the 
lighter the soil, the more usually the roots of fruit trees are damaged. 

Some researchers note a more complex picture of damage in pome fruit crops. An anatomical study 
showed that the most vulnerable area during frosts is the “heart” of fruit, that is, the part formed from the 
ovary of the pistil. Histological - the study of other elements of fruit formations of pome breeds showed 
that damage from frost also exists in the stem. Rarely in the flower buds stamens and petals are damaged. 
Calyx is damaged only during severe frosts. 

Experimentally established that different parts of the same fruit plant have different resistance to 
low temperatures. So, in winter, fruit buds freeze out more often than vegetative ones, and the core more 
often than cambium and growing points. The authors consider the late termination of growth to be the cause 
of the greatest vulnerability of the roots of fruit plants to frost. 

The relatively low frost resistance of the roots can be observed in such examples, when the root 
system freezes out with the aerial part remaining. Damage of this type leads to the drying of plants that 
began to grow. Such cases are also manifested in nurseries after long autumn “black” frosts with deep 
freezing of the soil until snow cover is established. 

It is necessary to dwell on the very thorough studies of wild tree and fruit crops by DF Protsenko 
and JL K. Polishchuk [7]. Both direct field and laboratory, and indirect studies of the physiological and 
biochemical characteristics of the frost resistance of these plants were carried out. 

They found that cambium and bark are the least resistant of the various tissues of the stem and 
root. Severe damage to the perimedular zope in almost all the species and varieties studied by them is 
explained by a smaller supply of protective substances, and cambium - by more pronounced growth 
processes, which is especially characteristic in the fall and early spring. 
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In order to determine the frost resistance of the root system during winter transplants of trees in 
connection with the tasks of green construction, E. M. Avdoshin [1] performed the freezing of the roots of 
17 species of tree species (Table 2) 


Table 2. Frost resistance (0C) of the root system of some tree species (according to Avdoshin, 






































1959) 
S Fad S Fad 
Fit urvived ed out Piet urvived ed out 
Tlepcuk 
peers a Reis 5 : 7 pn (Persica vulgaris 16 : -18 
. Mill.) 
Aiipa (Cydonia - -10 Macimua - -19- 
ablonga Mill.) 8 -11 (Olea Europea L.) 16 20 
Bums - -13 AmiejIbCHH - -19 
(Cerasus vulgaris Mill.) 10 -14 (Citrus sinensis L.) 17 
Tpanat - 73 
Aonoua (Malus - 5 (Punica granatum L.) | 18 
domestica Borkh.) 12 Vixup 1 25 
(Ficus L.) 9.5 
Uepemna - -16 XypmMa - 33 
(Cerasus avium L.) 14 (Diospyros kaki L.) 28 











Such frost resistance of the roots was observed from mid-December to the first half of March. In 
the spring, after thawing of the soil, the frost resistance of the roots slowly decreased and in the summer 
period it decreased to a minimum of ((the roots froze out at a temperature from -2.5 to -3.5 ° C). 


4. FINDINGS 


1. In many fruit breeds (peach, apricot, etc.), the most sensitive to low temperatures organs are 
fruit buds. 

2. The buds of subtropical plants that are not covered by protective scales and do not need a long 
period of low temperatures. 

3. Of the leaves of subtropical plants (olives), the youngest, still growing, and the oldest, located 
in the basal parts of the stems, showed the greatest sensitivity. 

4. The frost resistance of the root system of subtropical crops in the middle of winter does not 
reach such a value as that of the aboveground part of the tree, because the roots, while in the ground, cannot 
undergo both hardening phases. 
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